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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
£.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N- 
acetyl-D-galactosamine and the 2nd place of C of C is included 60% or more. Furthermore, the disaccharide unit 
which consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Chondroitin sulfate including 
the disaccharide unit which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th 
place of C, and the 6th place of C, and the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C. 

[Claim 2] Disaccharide unit (80.2**16.0) % which consists of 1 sulfation D-glucuronic acid the 6th place 1 
sulfation N-acetyl-D-galactosamine and the 2nd place of C of C, Disaccharide unit (10.0**3.0) % which consists 
of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Disaccharide unit (2.1**0.7) % which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, Chondroitin sulfate containing disaccharide unit (7.7**2.3) % which consists of disulfuric acid-ized N-acetyl- 
D-galactosamine and D-glucuronic acid C4 and the 6th place of C according to claim 1. 

[Claim 3] The disaccharide unit which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid 
the disaccharide unit containing non-sulfurating N-acetyl-D-galactosamine, the 4th place of C, and the 6th 
place of C, The disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N- 
acetyl-D-galactosamine and the 2nd place of C of C, Chondroitin sulfate according to claim 1 or 2 which has the 
structure which the disaccharide unit including the disaccharide unit which contains disulfuric acid-ized N- 
acetyl-D-galactosamine C4 and the 6th place of C connected at random. 
[Claim 4] Chondroitin sulfate according to claim 1 to 3 obtained from a ray cartilage. 

[Claim 5] (A) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 
sulfation N-acetyl-D-galactosamine and the 2nd place of C of C 60% or more. Furthermore, the disaccharide unit 
which consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And mucopolysaccharide protein complex containing chondroitin sulfate including the disaccharide unit which 
consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C, and 
(B) protein. 

[Claim 6] (A) Disaccharide unit (80.2**16.0) % which consists of 1 sulfation D-glucuronic acid the 6th place 1 
sulfation N-acetyl-D-galactosamine and the 2nd place of C of C, Disaccharide unit (10.0**3.0) % which consists 
of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Disaccharide unit (2.1**0.7) % which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, Mucopolysaccharide protein complex containing the chondroitin sulfate containing disaccharide unit (7.7**2.3) 
% which consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place 
of C according to claim 1, and (B) protein according to claim 5. 

[Claim 7] Mucopolysaccharide protein complex containing the chondroitin sulfate according to claim 5 or 6 
obtained from a ray cartilage. 

[Claim 8] A ray cartilage is ground, and it processes with an acid, alkali, or an enzyme, and is characterized by 
carrying out desiccation disintegration of the obtained digestive juices. The disaccharide unit which consists of 1 
sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place of C of C is 
included 60% or more. Furthermore, the disaccharide unit which consists of non-sulfurating N-acetyl-D- 
galactosamine and D-glucuronic acid, The manufacture approach of chondroitin sulfate including the 
disaccharide unit which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of 
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Cyand the 6th place of C, and the ^saccharide unit which consists of disulfunc acid-ized N-acetyl-D- 
-galactosamine and D-glucuronic acid C4 and the 6th place of C. 

[Claim 9] A ray cartilage is ground, and it processes with an acid, alkali, or an enzyme, and is characterized by 
carrying out desiccation disintegration of the obtained digestive juices. (A) The disaccharide unit which consists 
of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place of C of C 
is included 60% or more. Furthermore, the disaccharide unit which consists of non-sulfurating N-acetyl-D- 
galactosamine and D-glucuronic acid, The disaccharide unit which consists of 1 sulfation N-acetyl-D- 
galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of C, And the manufacture approach 
of the mucopolysaccharide protein complex containing chondroitin sulfate including the disaccharide unit which 
consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C, and 
(B) protein. 

[Claim 10] The disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N- 
acetyl-D-galactosamine and the 2nd place of C of C is included 60% or more. Furthermore, the disaccharide unit 
which consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And chondroitin sulfate including the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C or the drugs containing the mucopolysaccharide 
protein complex containing said chondroitin sulfate and protein, cosmetics, or food. 

[Claim 11] The disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N- 
acetyl-D-galactosamine and the 2nd place of C of C is included 60% or more. Furthermore, the disaccharide unit 
which consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And chondroitin sulfate including the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C is included as an active principle. The 
chondroitin sulfate content drugs, cosmetics, or food characterized by having functions, such as reduction 
control of antitumor action, the object for immunity ******, and a skin collagen. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeJue?u=http%3A%2F%2Fwww4.ipdl.n 2005/04/20 



-JP,2003-268004,A [DETAILED DESCRIPTION] 



1/8 ^— V 



* MOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mucopolysaccharide protein complex containing the new 
chondroitin sulfate obtained considering the cartilage of Rajiformes as a raw material, and this chondroitin sulfate 
and protein, these manufacture approaches, and the application of those. 
[0002] 

[Description of the Prior Art] According to the fishing and the aquiculture industry production statistics annual 
report of the Ministry of Agriculture, Forestry, and Fisheries, the fish catch of Rajiformes belonging to **** 
fishes exceeds 4000t in the national sum total, and the abbreviation one half is fished in the sea near Hokkaido. 
However, since it is only the fillet part of a fish with much muscularity which can be used as edible by 
Rajiformes, it is about 30% of weight at most, and the actual condition is it not being suitable for edible, since 
other parts' have many cartilages, and not used former sufficiently effectively. 

[0003] the shark which the chondroitin sulfate (mucopolysaccharide) which is a physiological active substance is 
contained in the cartilage of **** fishes so much, and is a kind of **** fishes — the cartilage of a kind — or — 
and the isolated chondroitin sulfate is used as drugs, a food additive, health food, etc. Moreover, various 
chondroitin sulfate is extracted and used also from cartilages, such as a whale, a cow, a sheep, a pig, and a bird, 
besides fishes. 

[0004] These chondroitin sulfate consists of disaccharide repeat structure of D-glucuronic acid and the 
sulfurated N-acetyl galactosamine, within the animal tissue, exists as proteoglycan combined with protein, and is 
bearing many bioactive operations as an extracellular matrix. Therefore, it is thought that the structure of 
chondroitin sulfate also changes with animal species or existence parts, actually — a shark — the disaccharide 
unit (chondroitin sulfate C) which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 
6th place of C into a cartilage — The disaccharide unit which becomes a whale cartilage from 1 sulfation N- 
acetyl-D-galactosamine and D-glucuronic acid the 4th place of C (chondroitin sulfate A), Specific distribution, 
such as a disaccharide unit (chondroitin sulfate B) which consists of 1 sulfation N-acetyl-D-galactosamine and 
D-iduronic acid the 4th place of C, is shown in the pig skin. 

[0005] a shark — there are a lot of cartilages in Rajiformes belonging to the same **** fishes as a kind, and the 
chondroitin sulfate of a physiological active substance is contained about 5% also in this cartilage. However, the 
cartilage of Rajiformes was extent used as an organic fertilizer at most with the internal organs of a non-edible 
portion etc., abolition processing was carried out the actual condition substantially, the presentation structures 
and those functions of this chondroitin sulfate were not clarified, and industrial up utilization was not carried out. 

[0006] 

[Problem(s) to be Solved by the Invention] By clarifying the presentation structures and those functions of the 
new chondroitin sulfate extracted from the cartilage of Rajiformes, and showing the manufacture approach, the 
technical problem of this invention can be manufactured from trash to a large quantity by low cost, and is to 
offer the new chondroitin sulfate which can be used for various applications, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] After this invention person's having ground the ray cartilage and having 
processed with an acid, alkali, or an enzyme, as a result of inquiring wholeheartedly in view of the above- 
mentioned technical problem, and carrying out the neutralization demineralization processing of the obtained 
digestive juices if needed, when this is filtered with the filter press etc. and carries out desiccation solidification 
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or^desiccation disintegration after defecation processing, it came to complete [ having the presentation with the 
unique chondroitin sulfate made into the object, and having a physiological function, and ] a header and this 
invention. 

[0008] That is, this invention is to offer the food containing the chondroitin sulfate of the following which has the 
new structure and the function which are obtained from the Rajiformes cartilage, mucopolysaccharide protein 
coVnplex, these manufacture approaches, and these etc. 

[0009] (1) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation 
N-acetyl-D-galactosamine and the 2nd place of C of C 60% or more. Furthermore, the disaccharide unit which 
consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Chondroitin sulfate including the 
disaccharide unit which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of 
C, and the 6th place of C, and the disaccharide unit which consists of disulfuric acidHzed N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C. 

[0010] (2) Disaccharide unit (80.2**16.0) % which consists of 1 sulfation D-glucuronic acid the 6th place 1 
sulfation N-acetyl-D-galactosamine and the 2nd place of C of C, Disaccharide unit (10.0**3.0) % which consists 
of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Disaccharide unit (2.1**0.7) % which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, Chondroitin sulfate given in said 1 containing disaccharide unit (7.7**2.3) % which consists of disulfuric acid- 
ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C. 

[0011] (3) The disaccharide unit containing non-sulfurating N-acetyl-D-galactosamine, The disaccharide unit 
which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th 
place of C, The disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N- 
acetyl-D-galactosamine and the 2nd place of C of C, Chondroitin sulfate given in said 1 or 2 which has the 
structure which the disaccharide unit including the disaccharide unit which contains disulfuric acid-ized N- 
acetyl-D-galactosamine C4 and the 6th place of C connected at random. 

(4) Chondroitin sulfate given in either [ which is obtained from a ray cartilage / said ] 1 thru/or 3. 
[0012] (5) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation 
N-acetyl-D-galactosamine and the 2nd place of C of (A) C 60% or more. Furthermore, the disaccharide unit 
which consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And mucopolysaccharide protein complex containing chondroitin sulfate including the disaccharide unit which 
consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C, and 
(B) protein. 

[0013] (6) Disaccharide unit (80.2**16.0) % which consists of 1 sulfation D-glucuronic acid the 6th place 1 
sulfation N-acetyl-D-galactosamine and the 2nd place of C of (A) C, Disaccharide unit (10.0**3.0) % which 
consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Disaccharide unit (2.1**0.7) % 
which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th 
place of C, Mucopolysaccharide protein complex given in said 5 which contains the chondroitin sulfate of a 
publication, and (B) protein in said 1 containing disaccharide unit (7.7**2.3) % which consists of disulfuric acid- 
ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C. 

(7) Mucopolysaccharide protein complex which contains the chondroitin sulfate of a publication in said 5 or 6 
obtained from a ray cartilage. 

[0014] (8) A ray cartilage is ground, and it processes with an acid, alkali, or an enzyme, and is characterized by 
carrying out desiccation disintegration of the obtained digestive juices. The disaccharide unit which consists of 1 
sulfation D-glucurpnic acid the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place of C of C is 
included 60% or more. Furthermore, the disaccharide unit which consists of non-sulfurating N-acetyl-D- 
galactosamine and D-glucuronic acid, The manufacture approach of chondroitin sulfate including the 
disaccharide unit which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of 
C, and the 6th place of C, and the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C. 

[0015] (9) A ray cartilage is ground, and it processes with an acid, alkali, or an enzyme, and is characterized by 
carrying out desiccation disintegration of the obtained digestive juices. (A) The disaccharide unit which consists 
of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place of C of C 
is included 60% or more. Furthermore, the disaccharide unit which consists of non-sulfurating N-acetyl-D- 
galactosamine and D-glucuronic acid, The disaccharide unit which consists of 1 sulfation N-acety|-D- 
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gaiactosamine and D-glucuronic acid the 4th place of C, and the 6th place of C, And the manufacture approach 
"of the mucopolysaccharide protein complex containing chondroitin sulfate including the disaccharide unit which 
consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C, and 
(B) protein. 

[0016] (10) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation 
N-acetyl-D-galactosamine and the 2nd place of C of C 60% or more. Furthermore, the disaccharide unit which 
iconsists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid t The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And chondroitin sulfate including the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C or the drugs containing the mucopolysaccharide 
protein complex containing said chondroitin sulfate and protein, cosmetics, or food. 

[0017] (11) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation 
N-acetyl-D-galactosamine and the 2nd place of C of C 60% or more. Furthermore, the disaccharide unit which 
consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And chondroitin sulfate including the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C is included as an active principle. The 
chondroitin sulfate content drugs, cosmetics, or food characterized by having functions, such as reduction 
control of antitumor action, the object for immunity ******, and a skin collagen. 
[0018] 

[Embodiment of the Invention] The chondroitin sulfate of this invention includes the disaccharide unit which 
consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place 
of C of C 60% or more. Furthermore, the disaccharide unit which consists of non-sulfurating N-acetyl-D- 
galactosamine and D-glucuronic acid, The disaccharide unit which consists of 1 sulfation N-acetyl-D- 
galactosamine and D-glucuronic acid the 4th place of C and the 6th place of C, and the disaccharide unit which 
consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C are 
included. Moreover, the mucopolysaccharide protein complex of this invention is complex of the above- 
mentioned chondroitin sulfate and protein. 

[0019] the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl- 
D-galactosamine and the 2nd place of C of C which is the principal component of the chondroitin sulfate of this 
invention — a shark — what was refined from the cartilage became whether to be Toshiaki Kon et al. The 
chondroitin in a cartilage is chondroitin (chondroitin sulfate C) which mainly consists of disaccharide units which 
consist of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 6th place of C. a shark — The 
disaccharide unit which becomes a whale cartilage from 1 sulfation N-acetyl-D-galactosamine and D-glucuronic 
acid the 4th place of C, Although it is known that the chondroitin (respectively chondroitin sulfate A, chondroitin 
sulfate B) which includes many disaccharide units which consist of 1 sulfation N-acetyl-D-galactosamine and D- 
iduronic acid the 4th place of C in a pig skin exists mostly, respectively The thing of the rate of the after- 
mentioned [ the abundance ratio of the disaccharide which constitutes chondroitin sulfate ] is not known 
conventionally specifically, including mostly the disaccharide unit which consists of 1 sulfation D-glucuronic acid 
the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place of C of C. 

[0020] The chondroitin sulfate and the mucopolysaccharide protein complex of this invention can be preferably 
obtained from the cartilage of Rajiformes. Although especially the class of Rajiformes is not limited, HIRATAEI, a 
whip ray, ITOMAKIEI, TSUNOKASUBE, SOKOGANGIEI, a skate, glasses Raja, DOBUKASUBE, common Raja, etc. 
can be used, for example. As for the approach of carrying out separation recovery of the cartilage of Rajiformes 
used as a raw material, the approach of a publication etc. is mentioned to an application for patent 2001-124634. 

[0021] The cartilage separated from the fish is broken finely and it processes with an acid, alkali, or an enzyme. 
Grinding of a cartilage should just be extent which an extracting solvent permeates effectively. For example, it is 
desirable to grind or less [ 1cm ] to three using a meat chopper etc. The range of acid treatment of pH 1-5 is 
desirable. The range of alkali treatment of pH 10-14 is desirable. An enzyme can use dialytic ferments, such as a 
protease. 

[0022] After carrying out neutralization demineralization processing, filtering if needed and removing solid 
content, desiccation solidification or desiccation disintegration of the obtained processing object is carried out. 
Filtration is taken as a clear extract using a filter press, a screen mesh, a cartridge filter, etc. In filtration, the ion 
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in^the extract which cannot be removed may be removed with the demineralization processing performed to an 
"extract by impressing an electrical potential difference, an ion exchange column, etc. The chondroitin sulfate or 
the mucopolysaccharide protein complex made into the object by carrying out desiccation solidification or 
desiccation disintegration after filtration is obtained. What is necessary is for enzyme digestion to decompose 
protein, to perform precipitate by ethanol, ion exchange column processing, filtration by the membrane filter, etc., 
and just to remove amino acid and unnecessary aminosugar thoroughly, in order to obtain especially the 
chondroitin sulfate of a high grade. 

[0023] Thus, typically, the prepared chondroitin sulfate has the following presentations. 

(a) disaccharide unit: which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D- 
galactosamine and the 2nd place of C of C — disaccharide unit: which consists of (b) non-sulfurating N-acetyl- 
D-galactosamine and D-glucuronic acid 80.2**16.0% — 10.0**3.0% (c) — disaccharide unit: which consists of 1 
sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of C — 
2.1**0.7% and (d) — disaccharide unit:7. 7**2.3% which consists of disulfuric acid-ized N-acetyl-D-galactosamine 
and D-glucuronic acid C4 and the 6th place of C. 
% is mol% of each configuration unit here. 

[0024] The mucopolysaccharide protein complex with which this invention persons contain this new chondroitin 
sulfate or this further found out having anticancerous to mouse colon cancer (Colon 26) and mouse mammary 
gland cancer (calcium 755), and having the anti-MRSA operation by immunity activation, and the skin collagen 
lowering depressant action by the vitamin C deficiency guinea pig. Therefore, the mucopolysaccharide protein 
complex containing the chondroitin sulfate of this invention, and this For example, it has a function as an 
immunity force enhancement agent to elderly people, the invalid, those whose physical strength declined. Like 
conventional chondroitin sulfate, moreover, an anti-inflammatory agent, a moisturizer, joint lubricant, It can 
utilize for very various applications, such as asthenopia palliative and a metabolic turnover improvement agent of 
the skin, and the new function by the unique structure can be further applied to large range, such as drugs, 
cosmetics, food, and macromolecule industry. 
[0025] 

[Example] Hereafter, although an example and the example of a trial are given and explained, this invention is not 
limited to the following publications. 

[0026] Example 1: Enzyme processing was performed by putting 106kg of ray cartilage grinding objects, and 
protease 21 Og into the manufacture clinodiagonal kneader (200L capacity) of ray cartilage origin chondroitin 
sulfate (mucopolysaccharide protein complex), and stirring at 59 degrees C for 2 hours. It heated at 90 degrees 
C succeedingly, it stirred for 1 5 minutes, deactivation of the enzyme was carried out, 5kg of filter aids was added 
to this, and the filter press performed pressure filtration after homogenization. In addition, the used pressure 
filtration equipment is a Makino M8-S form (filtration area: 0.27m2 and filtration volume:2.7L, construction 
material:SUS304). Next, the obtained extract was heated at 90 degrees C, for 10 minutes, after heat sterilization, 
spray drying was carried out with the disk mold spray dryer (Made in Sakamoto Research Institute DA220-10S), 
and 10.6kg of white powder of chondroitin sulfate (mucopolysaccharide protein complex is included.) was 
obtained. Spray drying conditions were performed by a atomization method:phi90mm revolution pin mold disk, 
12,000rpm, inlet-port hot-blast-temperature: 185 degree C, outlet exhaust-air— temperature:90 degree C, and 
drying-room internal pressure:-10mmH2O. 

[0027] Example 2: Purification of ray cartilage origin chondroitin sulfate and its structural-analysis purification 
chondroitin sulfate were obtained with the following procedures, and structural analysis was presented with 
them. 

1. Cleaning 1 The 50g ray cartilage drying grinding article was put into the 1000ml beaker, acetone 500ml was 
added, and it agitated for 10 minutes. 

2) It was left for 5 minutes and the supernatant was thrown away. 

3) Actuation of 1-2 was repeated further 3 times. 

4) Remaining sediment was dried with the vacuum desiccator. 

[0028] 2. Alkali treatment 1 44.5g of degreased ray cartilage powder was dissolved in 0.2 M NaOH 800ml. 

2) It agitated in the water bath of 37 degree C for 3 hours. 

3) The acetic acid neutralized to pH7. 

3. Proteolysis oxygenation 1 100ml (pH7.8) of 0.2 M Tris-HCI buffer solutions was added. 

2) Calcium acetate was added so that it might be set to final concentration 0.02M. 

3) 50ml of methanols was added for preservation from decay. 
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4)/500mg (AKUCHINAZE E Kaken Pharmaceutical) of proteolysis oxygen was added. 
'5) It agitated slowly in the water bath of 37 degree C for 48 hours. 

[0029] 4. Ethanol precipitate 1 Centrifugal separation of the digestive juices was carried out at 4 degrees C for 
I t0,000rpmx ] 30 minutes. 

2) Attraction **** of the supernatant was carried out using 0.45-micrometer membrane filter. 

3) * Final concentration is 0.05M to a supernatant. Calcium acetate was added so that it might become. 

4) It is pH4.5 with an acetic acid. It adjusted. 

5) Twice as many ethanol as this was dropped and it was left also as that [ 4~degree C ] for 48 hours. 

[0030] 5. Washing and desiccation 1 of precipitate Centrifugal separation of the ethanol liquid was carried out at 
4 degrees C for [ 7,000rpmx ] 30 minutes. 

2) Precipitate was collected, ethanol 3000ml was added 80%, and it agitated slowly at 4 degrees C for 12 hours. 

3) Centrifugal separation was carried out at 4 degrees C for [ 1 ,000rpmx ] 30 minutes. 

4) Actuation of 2-3 was repeated. 

5) Ethanol 2000ml was added to precipitate 100%, and it agitated slowly at 4 degrees C for 6 hours. 

6) Centrifugal separation was carried out at 4 degrees C for [ 1 ,000rpmx ] 30 minutes. 

7) Precipitate was dried in reduced pressure DEJIGETA and rough chondroitin sulfate was obtained. 

[0031] 6. Adjustment 1 of DOWEX50Wx2 cation-exchange column 200ml of DOWEX50Wx2 cation exchange resin 
is agitated in 0.5 N HCI for 2 hours, and they are after washing and 0.5 M NaOH with milli queue water. It 
agitated in inside for 2 hours. 

2) 1 was repeated 3 times, it considered as the form of proton maintenance of exchange resin, and milli queue 
water washed. 

3) The column was put into the 500ml beaker and it considered as the batch type reaction tank. 
[0032] 7. DOWEX50Wx2 cation-exchange-resin processing 1 The obtained rough chondroitin sulfate was 
dissolved in very little milli queue water. 

2) The sample produced by 1 was added to the batch type reaction tank, and it agitated to it for 1 .5 hours. The 
solutions after a reaction were collected, and the penetrant remover also set and collected resin after washing 
with 800ml milli queue water further. 

4) Recovery liquid was immediately neutralized to pH7 in INNaOH. 

8. Purification 1 Dialysis (molecular-weight cut-off: 10kD) of the neutralization liquid was carried out for three 
days in deionized water. 

2) It condensed in optimum dose in the evaporator. 

3) It freeze-dried after **** with the 0.2micrometer membrane filter, and considered as purification chondroitin 
sulfate. 

[0033] Structural analysis was presented with the purification chondroitin sulfate obtained as mentioned above. 
In addition, the mucopolysaccharide protein complex (Lot.1) prepared in the example 1 other than purification 
chondroitin sulfate (Lot.2 of a table 1) and three kinds of chondroitin sulfate (Lot.3~5) from which the origin 
differs were prepared as shown in a table 1 for the comparison. Lot.3 used the salmon cartilagines nasi as the 
raw material, and also they are prepared like Lot.2. It reaches Lot.4 and 5 is the commercial Seikagaku 
preparation, Lot.4 are chondroitin sulfate A and Lot.5 are chondroitin sulfate C. 
[0034] 
[A table 1] 





Lot.l 




Lot.2 




Lot.3 




Lot.4 




Lot.5 





[0035] Specified quantity weighing capacity of amino-acid-analysis each sample (Lot. 1-2) was carried out, 
respectively, and it hydrolyzed according to about 100 degrees C and the conditions of 6 hours using 2.4 N-HCI. 
The quantum of this was carried out with amino-acid-analysis equipment (JLC-50QV, JEOL make). The analysis 
result was shown in drawing 1 . Gly (glycine), HyPro (hydroxyproline), and Pro (proline) which are looked at by 
Lot.1 show existence of a collagen. Moreover, in Lot.2 to which purification processing was performed, since any 
amino acid other than GalNH2 was not seen, the aminosugar which constitutes Rsjiformes cartilage origin 
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chondroitin sulfate has ******(ed) that other amino acid and aminosugar were thoroughly removable with 
"purification processing of that it is only a galactosamine kind and this experiment. 

[0036] The 400MHz 1 H-NMR spectrum of 1 H-NMR measurement each sample (Lot.1-5) was measured. The 
measurement result was shown in drawing 2 . The signal of the protein origin has been checked near 0.8-2.5 ppm 
at Lot 1. It is thought that this protein is mainly a collagen. The spectrum of the Rajiformes cartilage origin 
cKondroitin sulfate of Lot 2 has checked that it was close to the spectrum of the salmon cartilagines-nasi origin 
chondroitin sulfate of Lot 3 rather than the spectrum of Lot4 and Lot5. When this Lot 2 was looked at in the 
deiail, the signal (GalNAC-4S) of the proton of the 4th place of the N-acetyl galactosamine considered that the 
sulfuric-acid radical has joined together has checked near 4.8 ppm. Moreover, although integrated intensity fell, 
the signal (GalNAC-6S) of the proton of the 6th place has checked it near 4.1 ppm similarly. 
[0037] Disaccharide HPLC analysis 1 Chondroitin sulfate dialytic ferment (Chodroitinase ACII) 5unit was 
dissolved in 500micro (pH6.0) of 0.02M sodium acetate buffer solutions I. 

2) The chondroitin sulfate dialytic ferment (Chodroitinase ACII) solution which dissolved in 500micro (pH6.0) of 
0.02M sodium acetate buffer solutions I, and adjusted Rajiformes cartilage origin chondroitin sulfate (sample 
Lot.2) by 1 was added, and it stirred at 37 degrees C for 24 hours. 

3) At-long-intervals alignment separation of this was carried out for 10,000rpmx 10 minutes, and supernatants 
were collected and it freeze-dried. 

4) HPLC analysis of the obtained disaccharide oligomer was performed and the presentation of a configuration 
disaccharide was computed from the obtained chromatogram. The presentation ratio of a configuration partial 
saturation disaccharide was shown in a table 2. In addition, each structure expression is as follows. In addition, 
the conditions of HPLC analysis were shown in a table 3. 

[0038] 

[Formula 1] The structure expression of the Rajiformes cartilage origin chondroitin sulfate configuration 




Chondro ADi OS Chondro ADi 4S Chondro ADi 6S 




disaccharide Chondro ADidi6S-UA2S Chondro ADidi4,6S 

[0039] 

[A table 2] 

m2 JF&ft-mm&it (%) 



Condro ADi OS 10. 0 

Condro ADi 4S + Condro ADi 6S 2.1 

Condro Adidi 6S-UA2S 80.2 

Condro Adidi 4, 6S 7. 7 

[0040] 

[A table 3] 
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*3 HPLCM: 



CL Science NUCLEOSIL 100-5NH 2 (4. 6X250mm) 
12-40SmM Naf^PO^ gradient/Mi liQ water 



mm o.6m i/^ 

fflM 4 0^ 
. ^£±i^ UV 232nm 
l^y^ri^ HFLC (Shimadzu Corporation) 

[0041] The structure of Rajiformes cartilage origin chondroitin sulfate became clear [ that 2 sugar repeat unit 
which consists of sulfation glucuronic acid the 2nd place has the 6th place of the very characteristic 
presentation which occupies the 80% or more with sulfation N-acetyl galactosamine ]. the above-mentioned 
passage — a shark — it is supposed that it is mainly cartilage origin chondroitin sulfate chondroitin sulfate C, 
and the chondroitin sulfate of this invention has the 6th place of sulfation N-acetyl galactosamine and the 
characteristic structure which includes specifically many 2 sugar repeat units which consist of sulfation 
glucuronic acid the 2nd place. 

[0042] Example 3: The Rajiformes cartilage origin chondroitin sulfate or the mucopolysaccharide protein complex 
(following, KCS) of functional this invention of ray cartilage origin chondroitin sulfate has unique structure as 
compared with the structure of the conventional known. Therefore, possibility of having the new bioactive 
operation which is not in other chondroitin sulfate can be considered. In order to examine this, the animal trial 
performed functional assessment by making into the charge of a sample offering the mucopolysaccharide protein 
complex containing the ray cartilage origin chondroitin sulfate prepared in the example 1 . 
[0043] Mixed feed administration of the KCS added to with an anticancerous of 4 weeks old BDF1 and CDF1 
mouse at feed was carried out by continuation for 42 days. The tumor cell was transplanted at a rate of 1x106 
cells / 0.05ml / mouse on the 28th (calcium 755 are BDF1 and Colon26 are CDF1), and administration of KCS 
was continued after transplantation. Cervical-vertebra dislocation of the mouse was carried out under 
anesthesia, a neoplasm was extracted, and wet weight was measured on the next day [ KCS administration 
termination ] (the 43rd day). The experimental plot was shown in a table 4. The multiplex comparison of Dunnett 
performed significant difference assay. The obtained result was shown in drawin g 3 and drawing 4 . About mouse 
mammary gland cancer (calcium 755), significant antitumor action was statistically accepted [ colon cancer / 
(Colon 26) / more than KCS 6% and / mouse ] by administration beyond KCS 3% as compared with the control 
group. 
[0044] 
[A table 4] 

&4 m&mm<nmt& 







&#0& 




ft (BQ 




% mu) 


0 


Ca755 


Colon26 


mm 


0 


4 2 


8 


8 


KCS 


1 


4 2 


8 


8 


it 


3 


4 2 


8 


8 




6 


4 2 


8 


8 




9 


4 2 


8 


8 



[0045] Mixed feed administration of the KCS added at feed to the ddY system male mouse of 4 weeks old of 
anti-MRSA (methicillin resistant Staphylococcus aureus) was carried out by continuation for 42 days. To the 
mouse, at a rate of 6mg / animal, it continued for 1 three days once per day, and cyclophosphamide (EX) was 
injected intraperitoneal^ from the 25th day. You made it infected by administering MRSA intravenously at a rate 
of 107 piece / animal at the next day which prescribed the cyclophosphamide on the 3rd for the patient. It 
observed until the animal died from the MRSA inoculation day, and survival time was computed. KCS continued 
administration within the limit often days until the animal died. The experimental plot was shown in a table 5. 
Significant difference assay performed survival analysis assay of Kaplan-Meier. The obtained result was shown in 
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dcawin g 5 . In the result of survival analysis assay, the significant difference was not accepted in each test 
* section. However, although it was 50% in the control group when seen with the survival rate of three days after, 
with the mouse made to take in KCS6%, 87.5%, with the mouse made to take in KCS 9%, it is 100% and some 
prolongation-of-life effectiveness was seen. 
'[0046] 
[A table 5] 





315 






m 










% mm 


B 




mm 


0 




8 


KCS 


1 


^t-rs^-e (fe^io b) 


8 




3 


?Et:-f 3i:tr (ftfcio 0) 


8 


// 


6 


^Etr-rs^-tr (ft* 10 0) 


8 


// 


9 


^Et:-ra*-C (ft*: 10 0) 


8 



[0047] The group non-taken a measure gave the guinea pig of 4 weeks old of moistness of the skin, and normal 
feed and a control group gave vitamin C deficiency feed. The feed which blended KCS with vitamin C deficiency 
feed was given to the KCS group, and it bred for 28 days, respectively. The regions-of-back skin was exfoliated 
after breeding for 28 days, and the collagen content was measured. Collagen content measurement ground the 
skin dried at 60 degrees C overnight, and hydrolyzed it 1 10 degrees C for 24 hours using the heating block 
(Yamato Science, HF21) in 6M hydrochloric acid. The hydroxyproline (Hyp) content was measured with the 
chloramine-T method by making this into a sample. The experimental plot was shown in a table 6. The multiplex 
comparison of Dunnett performed significant difference assay. The obtained result was shown in drawing 6 . 
Collagens are the main constituents in the skin and are contained 70 to 80% per unit dry weight in dermis. 
Moreover, since reduction of a skin collagen content is also known with aging, a collagen maintains the elasticity 
of the skin and it is thought that it has functions, such as preventing a wrinkling. As a result of breeding a guinea 
pig with vitamin C deficiency feed, the collagen content in the skin decreased about 50%. On the other hand, the 
control inclination of collagen content lowering was accepted with the guinea pig made to take in KCS 3%. 
[0048] 
[A table 6] 



m 










% mm) 


a 


IE 




0 


2 8 


5 




0 


2 8 


5 


KCS 


1 


2 8 


5 




3 


2 8 


5 



[0049] 

[Effect of the Invention] The mucopolysaccharide protein complex containing the chondroitin sulfate of this 
invention, and this For example, it has a function as an immunity force enhancement agent to elderly people, the 
invalid, those whose physical strength declined. Like conventional chondroitin sulfate, moreover, an anti- 
inflammatory agent, a moisturizer, joint lubricant, It can utilize for very various applications, such as asthenopia 
palliative and a metabolic turnover improvement agent of the skin, and the new function by the unique structure 
may be able to be further applied to large range, such as drugs, cosmetics, food, and macromolecule industry. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the mucopolysaccharide protein complex containing the new 
chondroitin sulfate obtained considering the cartilage of R^jiformes as a raw material, and this chondroitin sulfate 
and protein, these manufacture approaches, and the application of those. 
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PRIOR ART 



[Description of the Prior Art] According to the fishing and the aquiculture industry production statistics annual 
report of the Ministry of Agriculture, Forestry, and Fisheries, the fish catch of Rajiformes belonging to **** 
fishes exceeds 4000t in the national sum total, and the abbreviation one half is fished in the sea near Hokkaido. 
However, since it is only the fillet part of a fish with much muscularity which can be used as edible by 
Rajiformes, it is about 30% of weight at most, and the actual condition is it not being suitable for edible, since 
other parts' have many cartilages, and not used former sufficiently effectively. 

[0003] the shark which the chondroitin sulfate (mucopolysaccharide) which is a physiological active substance is 
contained in the cartilage of **** fishes so much, and is a kind of **** fishes — the cartilage of a kind — or — 
and the isolated chondroitin sulfate is used as drugs, a food additive, health food, etc. Moreover, various 
chondroitin sulfate is extracted and used also from cartilages, such as a whale, a cow, a sheep, a pig, and a bird, 
besides fishes. 

[0004] These chondroitin sulfate consists of disaccharide repeat structure of D-glucuronic acid and the 
sulfurated N-acetyl galactosamine, within the animal tissue, exists as proteoglycan combined with protein, and is 
bearing many bioactive operations as an extracellular matrix. Therefore, it is thought that the structure of 
chondroitin sulfate also changes with animal species or existence parts, actually — a shark — the disaccharide 
unit (chondroitin sulfate C) which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 
6th place of C into a cartilage — The disaccharide unit which becomes a whale cartilage from 1 sulfation N- 
acetyl-D-galactosamine and D-glucuronic acid the 4th place of C (chondroitin sulfate A), Specific distribution, 
such as a disaccharide unit (chondroitin sulfate B) which consists of 1 sulfation N-acetyl-D-galactosamine and 
D-iduronic acid the 4th place of C, is shown in the pig skin. 

[0005] a shark — there are a lot of cartilages in Rajiformes belonging to the same **** fishes as a kind, and the 
chondroitin sulfate of a physiological active substance is contained about 5% also in this cartilage. However, the 
cartilage of Reuiformes was extent used as an organic fertilizer at most with the internal organs of a non-edible 
portion etc., abolition processing was carried out the actual condition substantially, the presentation structures 
and those functions of this chondroitin sulfate were not clarified, and industrial up utilization was not carried out. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The mucopolysaccharide protein complex containing the chondroitin sulfate of this 
invention, and this For example, it has a function as an immunity force enhancement agent to elderly people, the 
invalid, those whose physical strength declined. Like conventional chondroitin sulfate, moreover, an anti- 
inflammatory agent, a moisturizer, joint lubricant, It can utilize for very various applications, such as asthenopia 
palliative and a metabolic turnover improvement agent of the skin, and the new function by the unique structure 
may be able to be further applied to large range, such as drugs, cosmetics, food, and macromolecule industry. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By clarifying the presentation structures and those functions of the 
new chondroitin sulfate extracted from the cartilage of Rajiformes, and showing the manufacture approach, the 
technical problem of this invention can be manufactured from trash to a large quantity by low cost, and is to 
offer the new chondroitin sulfate which can be used for various applications, and its manufacture approach. 
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MEANS 



[Means for Solving the Problem] After this invention person's having ground the ray cartilage and having 
processed with an acid, alkali, or an enzyme, as a result of inquiring wholeheartedly in view of the above- 
mentioned technical problem, and carrying out the neutralization demineralization processing of the obtained 
digestive juices if needed, when this is filtered with the filter press etc. and carries out desiccation solidification 
or desiccation disintegration after defecation processing, it came to complete [ having the presentation with the 
unique chondroitin sulfate made into the object, and having a physiological function, and ] a header and this 
invention. 

[0008] That is, this invention is to offer the food containing the chondroitin sulfate of the following which has the 
new structure and the function which are obtained from the Rajiformes cartilage, mucopolysaccharide protein 
complex, these manufacture approaches, and these etc. 

[0009] (1) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation 
N-acetyl-D-galactosamine and the 2nd place of C of C 60% or more. Furthermore, the disaccharide unit which 
consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Chondroitin sulfate including the 
disaccharide unit which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of 
C, and the 6th place of C, and the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C. 

[0010] (2) Disaccharide unit (80.2**16.0) % which consists of 1 sulfation D-glucuronic acid the 6th place 1 
sulfation N-acetyl-D-galactosamine and the 2nd place of C of C, Disaccharide unit (10.0**3.0) % which consists 
of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Disaccharide unit (2.1**0.7) % which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, Chondroitin sulfate given in said 1 containing disaccharide unit (7.7**2.3) % which consists of disulfuric acid- 
ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C. 

[0011] (3) The disaccharide unit containing non-sulfurating N-acetyl-D-galactosamine, The disaccharide unit 
which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th 
place of C, The disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N- 
acetyl-D-galactosamine and the 2nd place of C of C, Chondroitin sulfate given in said 1 or 2 which has the 
structure which the disaccharide unit including the disaccharide unit which contains disulfuric acid-ized N- 
acetyl-D-galactosamine C4 and the 6th place of C connected at random. 

(4) Chondroitin sulfate given in either [ which is obtained from a ray cartilage / said ] 1 thru/or 3. 
[0012] (5) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation 
N-acetyl-D-galactosamine and the 2nd place of C of (A) C 60% or more. Furthermore, the disaccharide unit 
which consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And mucopolysaccharide protein complex containing chondroitin sulfate including the disaccharide unit which 
consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C T and 
(B) protein. 

[0013] (6) Disaccharide unit (80.2**16.0) % which consists of 1 sulfation D-glucuronic acid the 6th place 1 
sulfation N-acetyl-D-galactosamine and the 2nd place of C of (A) C, Disaccharide unit (10.0**3.0) % which 
consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, Disaccharide unit (2.1**0.7) % 
which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th 
place of C, Mucopolysaccharide protein complex given in said 5 which contains the chondroitin sulfate of a 
publication, and (B) protein in said 1 containing disaccharide unit (7.7**2.3) % which consists of disulfuric acid- 
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ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C. 
* (7) Mucopolysaccharide protein complex which contains the chondroitin sulfate of a publication in said 5 or 6 
obtained from a ray cartilage. 

[6014] (8) A ray cartilage is ground, and it processes with an acid, alkali, or an enzyme, and is characterized by 
carrying out desiccation disintegration of the obtained digestive juices. The disaccharide unit which consists of 1 
sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place of C of C is 
included 60% or more. Furthermore, the disaccharide unit which consists of non-sulfurating N-acetyl-D- 
galactosamine and D-glucuronic acid, The manufacture approach of chondroitin sulfate including the 
disaccharide unit which consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of 
C, and the 6th place of C, and the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C. 

[0015] (9) A ray cartilage is ground, and it processes with an acid, alkali, or an enzyme, and is characterized by 
carrying out desiccation disintegration of the obtained digestive juices. (A) The disaccharide unit which consists 
of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place of C of C 
is included 60% or more. Furthermore, the disaccharide unit which consists of non-sulfurating N-acetyl-D- 
galactosamine and D-glucuronic acid, The disaccharide unit which consists of 1 sulfation N-acetyl-D- 
galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of C, And the manufacture approach 
of the mucopolysaccharide protein complex containing chondroitin sulfate including the disaccharide unit which 
consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C, and 
(B) protein. 

[0016] (10) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation 
N-acetyl-D-galactosamine and the 2nd place of C of C 60% or more. Furthermore, the disaccharide unit which 
consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And chondroitin sulfate including the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C or the drugs containing the mucopolysaccharide 
protein complex containing said chondroitin sulfate and protein, cosmetics, or food. 

[0017] (11) Include the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation 
N-acetyl-D-galactosamine and the 2nd place of C of C 60% or more. Furthermore, the disaccharide unit which 
consists of non-sulfurating N-acetyl-D-galactosamine and D-glucuronic acid, The disaccharide unit which 
consists of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of 
C, And chondroitin sulfate including the disaccharide unit which consists of disulfuric acid-ized N-acetyl-D- 
galactosamine and D-glucuronic acid C4 and the 6th place of C is included as an active principle. The 
chondroitin sulfate content drugs, cosmetics, or food characterized by having functions, such as reduction 
control of antitumor action, the object for immunity ******, and a skin collagen. 
[0018] 

[Embodiment of the Invention] The chondroitin sulfate of this invention includes the disaccharide unit which 
consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place 
of C of C 60% or more. Furthermore, the disaccharide unit which consists of non-sulfurating N-acetyl-D- 
galactosamine and D-glucuronic acid, The disaccharide unit which consists of 1 sulfation N-acetyl-D- 
galactosamine and D-glucuronic acid the 4th place of C and the 6th place of C, and the disaccharide unit which 
consists of disulfuric acid-ized N-acetyl-D-galactosamine and D-glucuronic acid C4 and the 6th place of C are 
included. Moreover, the mucopolysaccharide protein complex of this invention is complex of the above- 
mentioned chondroitin sulfate and protein. 

[001 9] the disaccharide unit which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl- 
D-galactosamine and the 2nd place of C of C which is the principal component of the chondroitin sulfate of this 
invention — a shark — what was refined from the cartilage became whether to be Toshiaki Kon et al. The 
chondroitin in a cartilage is chondroitin (chondroitin sulfate C) which mainly consists of disaccharide units which 
consist of 1 sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 6th place of C. a shark — The 
disaccharide unit which becomes a whale cartilage from 1 sulfation N-acetyl-D-galactosamine and D-glucuronic 
acid the 4th place of C, Although it is known that the chondroitin (respectively chondroitin sulfate A, chondroitin 
sulfate B) which includes many disaccharide units which consist of 1 sulfation N-acetyl-D-galactosamine and D- 
iduronic acid the 4th place of C in a pig skin exists mostly, respectively The thing of the rate of the after- 
mentioned [ the abundance ratio of the disaccharide which constitutes chondroitin sulfate ] is not known 
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conventionally specifically, including mostly the disaccharide unit which consists of 1 sulfation D-glucuronic acid 
"the 6th place 1 sulfation N-acetyl-D-galactosamine and the 2nd place of C of C. 

[0020] The chondroitin sulfate and the mucopolysaccharide protein complex of this invention can be preferably 
obtained from the cartilage of Rajiformes. Although especially the class of Rajiformes is not limited, HIRATAEI, a 
'whip ray, ITOMAKIEI, TSUNOKASUBE, SOKOGANGIEI, a skate, glasses Raja, DOBUKASUBE, common Raja, etc. 
ca'n be used, for example. As for the approach of carrying out separation recovery of the cartilage of Rajiformes 
used as a raw material, the approach of a publication etc. is mentioned to an application for patent 2001-124634. 

[0021] The cartilage separated from the fish is broken finely and it processes with an acid, alkali, or an enzyme. 
Grinding of a cartilage should just be extent which an extracting solvent permeates effectively. For example, it is 
desirable to grind or less [ 1cm ] to three using a meat chopper etc. The range of acid treatment of pH 1-5 is 
desirable. The range of alkali treatment of pH 10-14 is desirable. An enzyme can use dialytic ferments, such as a 
protease. 

[0022] After carrying out neutralization demineralization processing, filtering if needed and removing solid 
content, desiccation solidification or desiccation disintegration of the obtained processing object is carried out. 
Filtration is taken as a clear extract using a filter press, a screen mesh, a cartridge filter, etc. In filtration, the ion 
in the extract which cannot be removed may be removed with the demineralization processing performed to an 
extract by impressing an electrical potential difference, an ion exchange column, etc. The chondroitin sulfate or 
the mucopolysaccharide protein complex made into the object by carrying out desiccation solidification or 
desiccation disintegration after filtration is obtained. What is necessary is for enzyme digestion to decompose 
protein, to perform precipitate by ethanol, ion exchange column processing, filtration by the membrane filter, etc., 
and just to remove amino acid and unnecessary aminosugar thoroughly, in order to obtain especially the 
chondroitin sulfate of a high grade. 

[0023] Thus, typically, the prepared chondroitin sulfate has the following presentations. 

(a) disaccharide unit: which consists of 1 sulfation D-glucuronic acid the 6th place 1 sulfation N-acetyl-D- 
galactosamine and the 2nd place of C of C — disaccharide unit: which consists of (b) non-sulfurating N-acetyl- 
D-galactosamine and D-glucuronic acid 80.2**16.0% — 10.0**3.0% (c) — disaccharide unit: which consists of 1 
sulfation N-acetyl-D-galactosamine and D-glucuronic acid the 4th place of C, and the 6th place of C — 
2.1**0.7% and (d) — disaccharide unit:7. 7**2.3% which consists of disulfuric acid-ized N-acetyl-D-galactosamine 
and D-glucuronic acid C4 and the 6th place of C. 
% is mol% of each configuration unit here. 

[0024] The mucopolysaccharide protein complex with which this invention persons contain this new chondroitin 
sulfate or this further found out having anticancerous to mouse colon cancer (Colon 26) and mouse mammary 
gland cancer (calcium 755), and having the anti-MRSA operation by immunity activation, and the skin collagen 
lowering depressant action by the vitamin C deficiency guinea pig. Therefore, the mucopolysaccharide protein 
complex containing the chondroitin sulfate of this invention, and this For example, it has a function as an 
immunity force enhancement agent to elderly people, the invalid, those whose physical strength declined. Like 
conventional chondroitin sulfate, moreover, an anti-inflammatory agent, a moisturizer, joint lubricant, It can 
utilize for very various applications, such as asthenopia palliative and a metabolic turnover improvement agent of 
the skin, and the new function by the unique structure can be further applied to large range, such as drugs, 
cosmetics, food, and macromolecule industry. 
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*,NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IrThis document has been translated by computer. So the translation may not reflect the original precisely. 
-2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example and the example of a trial are given and explained, this invention is not 
limited to the following publications. 

[0026] Example 1: Enzyme processing was performed by putting 106kg of ray cartilage grinding objects, and 
protease 21 Og into the manufacture clinodiagonal kneader (200L capacity) of ray cartilage origin chondroitin 
sulfate (mucopolysaccharide protein complex), and stirring at 59 degrees C for 2 hours. It heated at 90 degrees 
C succeedingly, it stirred for 15 minutes, deactivation of the enzyme was carried out, 5kg of filter aids was added 
to this, and the filter press performed pressure filtration after homogenization. In addition, the used pressure 
filtration equipment is a Makino M8-S form (filtration area: 0.27m2 and filtration volume:2.7L, construction 
material:SUS304). Next, the obtained extract was heated at 90 degrees C, for 10 minutes, after heat sterilization, 
spray drying was carried out with the disk mold spray dryer (Made in Sakamoto Research Institute DA220-10S), 
and 10.6kg of white powder of chondroitin sulfate (mucopolysaccharide protein complex is included.) was 
obtained. Spray drying conditions were performed by a atomization method:phi90mm revolution pin mold disk, 
12,000rpm, inlet-port hot-blast-temperature: 185 degree C, outlet exhaust-air-temperature:90 degree C, and 
drying-room internal pressure:-10mmH2O. 

[0027] Example 2: Purification of ray cartilage origin chondroitin sulfate and its structural-analysis purification 
chondroitin sulfate were obtained with the following procedures, and structural analysis was presented with 
them. 

1. Cleaning 1 The 50g ray cartilage drying grinding article was put into the 1000ml beaker, acetone 500ml was 
added, and it agitated for 10 minutes. 

2) It was left for 5 minutes and the supernatant was thrown away. 

3) Actuation of 1-2 was repeated further 3 times. 

4) Remaining sediment was dried with the vacuum desiccator. 

[0028] 2. Alkali treatment 1 44.5g of degreased ray cartilage powder was dissolved in 0.2 M NaOH 800ml. 

2) It agitated in the water bath of 37 degree C for 3 hours. 

3) The acetic acid neutralized to pH7. 

3. Proteolysis oxygenation 1 100ml (pH7.8) of 0.2 M Tris-HCI buffer solutions was added. 

2) Calcium acetate was added so that it might be set to final concentration 0.02M. 

3) 50ml of methanols was added for preservation from decay. 

4) 500mg (AKUCHINAZE E Kaken Pharmaceutical) of proteolysis oxygen was added. 

5) It agitated slowly in the water bath of 37 degree C for 48 hours. 

[0029] 4. Ethanol precipitate 1 Centrifugal separation of the digestive juices was carried out at 4 degrees C for 
[ 10,000rpmx ] 30 minutes. 

2) Attraction **** of the supernatant was carried out using 0.45-micrometer membrane filter. 

3) Final concentration is 0.05M to a supernatant. Calcium acetate was added so that it might become. 

4) It is pH4.5 with an acetic acid. It adjusted. 

5) Twice as many ethanol as this was dropped and it was left also as that [ 4-degree C ] for 48 hours. 

[0030] 5. Washing and desiccation 1 of precipitate Centrifugal separation of the ethanol liquid was carried out at 
4 degrees C for [ 7,000rpmx ] 30 minutes. 

2) Precipitate was collected, ethanol 3000ml was added 80%, and it agitated slowly at 4 degrees C for 12 hours. 

3) Centrifugal separation was carried out at 4 degrees C for [ 1 ,000rpmx ] 30 minutes. 

4) Actuation of 2-3 was repeated. 

5) Ethanol 2000ml was added to precipitate 100%, and it agitated slowly at 4 degrees C for 6 hours. 
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6) Centrifugal separation was carried out at 4 degrees C for [ 1 ,000rpmx ] 30 minutes. 
* 7) Precipitate was dried in reduced pressure DEJIGETA and rough chondroitin sulfate was obtained. 

[0031] 6. Adjustment 1 of DOWEX50Wx2 cation-exchange column 200ml of DOWEX50Wx2 cation exchange resin 
4 is* agitated in 0.5 N HCI for 2 hours, and they are after washing and 0.5 M NaOH with milli queue water. It 

agitated in inside for 2 hours. 

2) 1 was repeated 3 times, it considered as the form of proton maintenance of exchange resin, and milli queue 
water washed. 

3) , The column was put into the 500ml beaker and it considered as the batch type reaction tank. 
[0032] 7. DOWEX50Wx2 cation-exchange-resin processing 1 The obtained rough chondroitin sulfate was 
dissolved in very little milli queue water. 

2) The sample produced by 1 was added to the batch type reaction tank, and it agitated to it for 1.5 hours. The 
solutions after a reaction were collected, and the penetrant remover also set and collected resin after washing 
with 800ml milli queue water further. 

4) Recovery liquid was immediately neutralized to pH7 in INNaOH. 

8. Purification 1 Dialysis (molecular-weight cut-off: 10kD) of the neutralization liquid was carried out for three 
days in deionized water. 

2) It condensed in optimum dose in the evaporator. 

3) It freeze-dried after **** with the 0.2micrometer membrane filter, and considered as purification chondroitin 
sulfate. 

[0033] Structural analysis was presented with the purification chondroitin sulfate obtained as mentioned above. 
In addition, the mucopolysaccharide protein complex (Lot.1) prepared in the example 1 other than purification 
chondroitin sulfate (Lot.2 of a table 1) and three kinds of chondroitin sulfate (Lot.3-5) from which the origin 
differs were prepared as shown in a table 1 for the comparison. Lot.3 used the salmon cartilagines nasi as the 
raw material, and also they are prepared like Lot.2. It reaches Lot.4 and 5 is the commercial Seikagaku 
preparation, Lot.4 are chondroitin sulfate A and Lot.5 are chondroitin sulfate C. 
[0034] 
[A table 1] 



Lot.l 






Lot.2 






Lot.3 






Lot.4 






Lot.5 







[0035] Specified quantity weighing capacity of amino-acid-analysis each sample (Lot. 1-2) was carried out, 
respectively, and it hydrolyzed according to about 100 degrees C and the conditions of 6 hours using 2.4 N-HCI. 
The quantum of this was carried out with amino-acid-analysis equipment (JLC-500V, JEOL make). The analysis 
result was shown in drawin g 1 . Gly (glycine), HyPro (hydroxyproline), and Pro (proline) which are looked at by 
Lot.1 show existence of a collagen. Moreover, in Lot.2 to which purification processing was performed, since any 
amino acid other than GalNH2 was not seen, the aminosugar which constitutes R^jiformes cartilage origin 
chondroitin sulfate has ******(ed) that other amino acid and aminosugar were thoroughly removable with 
purification processing of that it is only a galactosamine kind and this experiment. 

[0036] The 400MHz 1 H-NMR spectrum of 1 H-NMR measurement each sample (Lot.1 -5) was measured. The 
measurement result was shown in drawin g 2 . The signal of the protein origin has been checked near 0.8-2.5 ppm 
at Lot 1. It is thought that this protein is mainly a collagen. The spectrum of the Rajiformes cartilage origin 
chondroitin sulfate of Lot 2 has checked that it was close to the spectrum of the salmon cartilagines-nasi origin 
chondroitin sulfate of Lot 3 rather than the spectrum of Lot4 and Lot5. When this Lot 2 was looked at in the 
detail, the signal (GalNAC~4S) of the proton of the 4th place of the N-acetyl galactosamine considered that the 
sulfuric-acid radical has joined together has checked near 4.8 ppm. Moreover, although integrated intensity fell, 
the signal (GalNAC-6S) of the proton of the 6th place has checked it near 4.1 ppm similarly. 
[0037] Disaccharide HPLC analysis 1 Chondroitin sulfate dialytic ferment (Chodroitinase ACII) 5unit was 
dissolved in 500micro (pH6.0) of 0.02M sodium acetate buffer solutions I. 

2) The chondroitin sulfate dialytic ferment (Chodroitinase ACII) solution which dissolved in 500micro (pH6.0) of 
0.02M sodium acetate buffer solutions I, and adjusted Rajiformes cartilage origin chondroitin sulfate (sample 
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Lqt.2) by 1 was added, and it stirred at 37 degrees C for 24 hours. 
'3) AtHong-intervals alignment separation of this was carried out for 10,000rpmx 10 minutes, and supernatants 
were collected and it freeze-dried. 

4>HPLC analysis of the obtained disaccharide oligomer was performed and the presentation of a configuration 
disaccharide was computed from the obtained chromatogram. The presentation ratio of a configuration partial 
saturation disaccharide was shown in a table 2. In addition, each structure expression is as follows. In addition, 
the conditions of HPLC analysis were shown in a table 3. 
[0Q38] 

[Formula 1] The structure expression of the Rajiformes cartilage origin chondroitin sulfate configuration 

HQjSC 




OH 



H-OH 



OH 

Chondro ADi OS 




H-OB 



OH 



NHAc 




Chondro ADi 4S 



OH 

Chondro ADi 6S 




disaccharide 



OSOjH 

Chondro ADidi6S-UA2S 



HOOC HOiSO U\ 



OH 



Chondro ADidi4,6S 



[0039] 
[A table 2] 



^2 Ttwpzuwfcatfc (%) 



Condro ADi OS 10. 0 

Condro ADi 4S + Condro ADi 6S 2.1 

Condro Adidi 6S-UA2S 80.2 

Condro Adidi 4, 6S 7. 7 



[0040] 
[A table 3] 



*3 HPLC»#f*# 



^?7^ GL Science NUCLEOSIL 1 00-51^ (4. 6 X 250mm) 

asms* 2%T±b~VVM 

mmW 12-408mM NaH^ gradient/Mi liQ water 

mm o.6m 1/5^ 
40/i i 

tfctfj;^? UV 232 nm 

M^y^"r^ HFLCCShimadzu Corporation) 



[0041] The structure of Rajiformes cartilage origin chondroitin sulfate became clear [ that 2 sugar repeat unit 
which consists of sulfation glucuronic acid the 2nd place has the 6th place of the very characteristic 
presentation which occupies the 80% or more with sulfation N-acetyl galactosamine ]. the above-mentioned 
passage — a shark — it is supposed that it is mainly cartilage origin chondroitin sulfate chondroitin sulfate C, 
and the chondroitin sulfate of this invention has the 6th place of sulfation N-acetyl galactosamine and the 
characteristic structure which includes specifically many 2 sugar repeat units which consist of sulfation 
glucuronic acid the 2nd place. 

[0042] Example 3: The Rajiformes cartilage origin chondroitin sulfate or the mucopolysaccharide protein complex 
(following, KCS) of functional this invention of ray cartilage origin chondroitin sulfate has unique structure as 
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compared with the structure of the conventional known. Therefore, possibility of having the new bioactive 
'operation which is not in other chondroitin sulfate can be considered. In order to examine this, the animal trial 
performed functional assessment by making into the charge of a sample offering the mucopolysaccharide protein 
^complex containing the ray cartilage origin chondroitin sulfate prepared in the example 1 . 
[0043] Mixed feed administration of the KCS added to with an anticancerous of 4 weeks old BDF1 and CDF1 
mouse at feed was carried out by continuation for 42 days. The tumor cell was transplanted at a rate of 1x106 
-cells / 0.05ml / mouse on the 28th (calcium 755 are BDF1 and Colon26 are CDF1), and administration of KCS 
wsis continued after transplantation. Cervical-vertebra dislocation of the mouse was carried out under 
anesthesia, a neoplasm was extracted, and wet weight was measured on the next day [ KCS administration 
termination ] (the 43rd day). The experimental plot was shown in a table 4. The multiplex comparison of Dunnett 
performed significant difference assay. The obtained result was shown in drawing 3 and drawing 4 . About mouse 
mammary gland cancer (calcium 755), significant antitumor action was statistically accepted [ colon cancer / 
(Colon 26) / more than KCS 6% and / mouse ] by administration beyond KCS 3% as compared with the control 
group. 
[0044] 
[A table 4] 
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[0045] Mixed feed administration of the KCS added at feed to the ddY system male mouse of 4 weeks old of 
anti-MRSA (methicillin resistant Staphylococcus aureus) was carried out by continuation for 42 days. To the 
mouse, at a rate of 6mg / animal, it continued for 1 three days once per day, and cyclophosphamide (EX) was 
injected intraperitoneal^ from the 25th day. You made it infected by administering MRSA intravenously at a rate 
of 107 piece / animal at the next day which prescribed the cyclophosphamide on the 3rd for the patient. It 
observed until the animal died from the MRSA inoculation day, and survival time was computed. KCS continued 
administration within the limit often days until the animal died. The experimental plot was shown in a table 5. 
Significant difference assay performed survival analysis assay of Kaplan-Meier. The obtained result was shown in 
drawing 5 . In the result of survival analysis assay, the significant difference was not accepted in each test 
section. However, although it was 50% in the control group when seen with the survival rate of three days after, 
with the mouse made to take in KCS6%, 87.5%, with the mouse made to take in KCS 9%, it is 100% and some 
prolongation-of-life effectiveness was seen. 
[0046] 
[A table 5] 
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[0047] The group non-taken a measure gave the guinea pig of 4 weeks old of moistness of the skin, and normal 
feed and a control group gave vitamin C deficiency feed. The feed which blended KCS with vitamin C deficiency 
feed was given to the KCS group, and it bred for 28 days, respectively. The regions-of-back skin was exfoliated 
after breeding for 28 days, and the collagen content was measured. Collagen content measurement ground the 
skin dried at 60 degrees C overnight, and hydrolyzed it 1 10 degrees C for 24 hours using the heating block 
(Yamato Science, HF21) in 6M hydrochloric acid. The hydroxyproline (Hyp) content was measured with the 
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chloramine-T method by making this into a sample. The experimental plot was shown in a table 6. The multiplex 
" comparison of Dunnett performed significant difference assay. The obtained result was shown in drawing 6 . 
Collagens are the main constituents in the skin and are contained 70 to 80% per unit dry weight in dermis. 
( Moreover, since reduction of a skin collagen content is also known with aging, a collagen maintains the elasticity 
of the skin and it is thought that it has functions, such as preventing a wrinkling. As a result of breeding a guinea 
pig with vitamin C deficiency feed, the collagen content in the skin decreased about 50%. On the other hand, the 
•control inclination of collagen content lowering was accepted with the guinea pig made to take in KCS 3%. 
[0048] 

[A table 6] 
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* JNOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] it is contained in each sample — it is the graph which shows the concentration rate of amino acid 
variously. 

[Drawing 2] It is the 400MHZ(s) 1 H-NMR spectrum chart of each sample. 

[Drawing 3] It is the graph which shows the effectiveness (relation between a KCS addition and neoplasm wet 
weight) over the mammary gland cancer Adenocarcinoma755 of KCS. 

[ Drawin g 4] It is the graph which shows the effectiveness (relation between a KCS addition and neoplasm wet 
weight) over the colon cancer Colon26 of KCS. 

[Drawin g 5] It is the graph which shows the effectiveness (relation of the MRSA infection days about two or 
more examples and the number of survival animals from which a KCS addition differs) over MRSA of KCS. 
[Drawing 6] It is the graph which shows the effectiveness (relation between a KCS addition and a skin collagen 
content) over the skin function of KCS. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

• 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawin g 1] 
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[Drawing 3] 
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[ Drawin g 4] 
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[Drawing 5 ] 




[Drawing 6] 
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(54) [&WO%ffl x<«c#ft*n>HP-1'9 1 >i6KtiE-©fijg^^ 



(57) 

SrjltiJOfc. 



1 

?bv-^ytc2 a—mmi bD-4ou^p> m& e> & £ 

{4, MC4, C 6 {4zi$«fbN - T -fe^ - D - 

^> Fd^>8®, 10 

^ h*^^ ><bC 2{i— KSHfcD - ^;l^ci>Ma>e>ft£ 
^Si^fir (80. 2±16. 0 ) ^WtlgfbN -T -fe 
^U-D-*/^* hit S>£D-^/^U>^6ft£ 
3lltt(10. 0±3. 0) % v C4{4S/c«C6fi[ 

*n>!W>e>&£z3MMa (2. 1±0. 7)%, C 
4, C6filL— SSKitN-r-te^^-D-^^^ hits > 
iD-^;U^n>^e>^^>^l«i#{4 (7. 7±2. 
3) %^^^ff^3inclBiScon>Fn^^>^ 0 20 

^ >£a&~$gi£{SL C4{4£fcte:C6{i-?^bN- 

ft^^n*^ C6&— K^bN-T^;b-D-#^ 

^ hlf ^>iC 2f4-^{bD-^;u^n>^6^6 
nM^tt, C4, C8&-mM4tN— Tte?)l>— D— 2/ 

KaSOfctfjg^T&IS^ 1 ^/c«2 ^iatgon> 

[ff3j<3S4] x^i^Ph^ff *>ft£li*B17!>M3 0 30 

[»«3B5] (A) C6fi— ffi^{bN-T-fe^;U-D 

>ic 2&— SSffi{bD-^u^a>K^ 

6ft£-$|i|iGL C4fe^/cOiC6{4-Sff^bN-T-fe 
*;u-D-#^ h^><hD-^;i^p>^6ft& 
j&xfc 4 , C6fiziK^{bN-r-fe^;u-D 

£^t?rn> KP>f^>ffi®£ (B) £>^*Jf££^ 40 

[ff^3!6] (A) C6fi— 5»(bN-T*fe^;U-D 
-#-5* h-ifs >iC 2 {4— ffimitD-#)i>?ayM& 

ttz^mmttL (so. 2 + i6. o)%, immitN 

-T-terM-D-tf^Z bV^ ><t D-£0l^P>^2» 
6ft£Zl$iiji{i ( l 0. 0±3. 0) C4fl[J/dJ 
C6{4— K^fbN-T-tz^- D-#^ hlf ^ >£ D 
-^;b^n>^6^^>z:ii#{4 (2. l±0. 7) 

C4, C6{4^^bN-T-fe^^-D-^/^^ h 
Its >iD-^;U^n>^6^^Zl|i#{i (7. 7+ 50 



&m 2003-268004 
2 

2. 3) %%^ism*mi(£mM<Da>b'uj*>i$Lm 

C6ft-^^bN-Tiz^-D-#^ 
^ 5 ><tC2{i-K^bD-^;U^D>®^6^^ 
-g#{4^6 0%«±^, £6CC, #K^bN-r-fe 

? bvmstD-tfjizv 6 ft z>r.mm&z&& 

^it^, (A) C6iiL-mmitN-r^^)l-D 
-tfvZr hit ^ >iC 2&— ^®KbD - £Ol^n >^#» 

6ft*zl|gijiGt C4{4£/cteC6{4-^Ig{bN-T-fe 
^;i/-D-#^ hit5>£D-^;t^u>^6ft£ 
:il§ijM4, MC4, C6(4z:^{bN-r-fe^;b-D 

^a>KD^^>lii (B) £>/^1f££$tf 

[»*3S1 0] C6ia-8t8ftN-r-fe^-D-^ 
^5 b*T% >iC2(4— S6BHfcD-^l/^D>H3^^ft: 

^zili^e. C4fii*fcttC6ffi— ssa({bN-r-fe^;u 

S<y f C4, C6f4-MjtN-7-bf;U-D-^ 

1] C6{4-SSK{bN-T-fe^;I/-D-^ 
^h1^>£C2 {4— KKf b D-y;l/^P 6 <t 

bv-zy<tD-tf)i*a 6 ft 
hif 5 >i d- ^;^p>»^66:5r:i#(i*4 
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[0 00 1] 

F a ^ ^ > K R i * > ^ * ft t £ £ tf A n ^ tg £ > ? 
[0 00 2] 

-C4 o o o t zm*.. *<Dmm&mmmi&m-cmm2 
[0003] «i§&g(Dift#fc:«, £a»ste««rc*s 

[0004] cne^nvFa^^^jD-^^ 

SSM^tN-r-fe^-D-*^^ Flf 5><tD-^U^ 

o>B^6&sr«*ffi (3>Kn-r^>«ic) , @ 

»C#fCtt C 4 {£— ffiSSMt N - T-fe^;U-D-^7^^Mf 

^>ffi^A) % Wfc«cttC4ffi-HHaMbN-r-fe^;u- 

So 

[0005] ^^airacflawjftaccflirsx-rHtctt 

F D >f ^ > 5 %gg^^ tit L^U * 

ss«i§s^n6cDat6«Hje>^Hc$nT*56r, gin 

[0 00 6] 
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c±ic£<0. l»6|g3X ht*i(cSiSr&, tit 
[0 00 7] 

io «t,i»«Mb*yi«. feiift^/c^w^^tsc 

[0008] x-raK#^€>f#€» 

[0 0 0 9] (i) C6H- BMMbN-T-fe^u-D 
-iJ^zy-yr* > i c 2 fi-Kifl: D - a 

20 ttz>r.mmtiL*e o%&Ltfs^ $6cc, ^mnfbN 

6tt*:i*MWft, C4ti*^ttC6ffl[-H«M{bN-r-b 

"Simta. MC4, c6fld»^bN-r-fe^^-D 
^to>Fn^>8f 0 

[0 0 10] (2) C6fi- ttBMbN-T-te^-D 
Flf 5 >iC 2fi-HK»{bD-^Ji/^a>K*> 
fcttS^IMMii (80. 2+16. 0)%, #KlfefbN 

30 -y-tzf-ji- D—t?5 & F U* s > <t D - #ji> v a 

(1 0. 0 + 3. 0)%, C4E$/c« 
C6ffi— ttMfbN-Tlz^-D-tf^* Ft^>iD 
-^;i/#a>Ra>6ft (2. 1±0. 7) 

C4. C6fiOKK<bN-r-fe^;u-D-^^^ F 
t^>iD-^^P>M^6^^i¥fi (7. 7 ± 
2. 3) %«r^t?friBlk:fBiE©3> KPY^>ttK. 
[00 11] (3) #BS8WbN — D— 

{LN-T-fe^;U-D-^7^^F^^>cbD-^;U^u> 
FU"S ><bC 2&— K&fbD -:SOI/*D>BW> 

fcfcsrawtt, C4. cettziWM^bN— thz^i/— 
n> Fci>f?>a 

(4) x>ftt#^6S6tiSfigSl 75S3©^"Tti^ 

[0 0 12] (5) (A) C6fi- ?SK{bN-T-fe^ 
;l/-D-^/^^ Flf ^ >£C2&— «KM{bD-y;i/*n 
50 >»*6ttS-«»tt*6 OXJBLbft*, »fS 
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^m&ttZrMMMiL. C4fi[$/diC6fi- ffiWMtN 

hteZ-mm®.. MC4, C6fil«N-7t? 
;U-D-#^ FIT* ^>iD-^^P>i^6^r 
«»fl[*^=i>Fn>f^ (B) 

[0 0 13] (6) (A) ceffi-HRffiMbN-T-fe* 
)l/-D-^7^Ff ^>iC2 {£— ffii&fb D - * a 

(8 0. 2 + 16. 0)%, 10 
KfbN-7-te*;U - D-*/5* Ft$><!:D-^^P 
«3M4 ( 1 0. 0±3. 0)%, C4{4 
Sfc«C 6 ffi— SfflMfcN - T-fe^JU- D - #7 * F* 5 
>£D-yj^n>Mja»6ttS— (2. 1±0. 
7) C4, cefirsss^N-r-b^-D-^ 

^Mf 5 >iD-^n>Is(pf>^S- (7. 
7 + 2. 3) %£$tfUIE lteKiS<D 3 > FP-T^>56 
»<h (B) ^>^"^W<5:^:^HUfa5CClB«©An^« 

(7) x-Y»c#3&>6S6tiSluia5*yttt6«:lSKcD 20 

[0014] (8) x^«ft#£*»*U m. TfrXV 

$ ten ig-e&g Ls t#6 ftfcfiw b«*ft«»*{b $ a 
mj-s >ic 2fi— fi6KfkD-^;i^P>&3fc 

6**z:»j*ti*6o%«±d*. sea:, mmtN 

-r-fe^u-D-*/^ Fits >iD-^^D>» 

t>t£*>rMm&. C4fi[S/c«C6ffl:— S6tt{fcN-TH2 

MC4, C6flri5tM>fbN-r-fe^;l/-D 30 

[0015] (9) x>r##£»#u r;u#y 

£C££#S4£-<r£, (A) CBflMJJBMtN-T-fe* 
;l>-D-#^2 ht$>iC2fi- IKKfbD-^l^a 

>»*»6ttS-»(M5L C4filS^iC6MHkN 
-T-fe^^-D-^/^^ h-tf s ><tD-£Ot/^P>K#> 40 
feftfizUMiffi, MC4, C6tiz:WBMtN-r-fe^ 

»i£tt**t?:3>FP^>HEM± (B) £>A^®£ 

[0 0 16] (10) C6fi- nwibN-r-fe^- 
D-#^Fl+5><hC2 {ft— SSMf b D - * P >m 

N-T-fe^^-D-^f^^ hit ^ >iD-^^P>i 
C4ffi*W*C6tt— ««<bN-7 
H2*;b-D-#5* hit ^>iD-^JP^P>^6^ 50 
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£~ fl&tt, MC4, c 6 ftr:«ffiMbN-7 - 

[0 0 17] (11) C6fi- 56K{bN-7-te?-;l/- 
D-^7^ht$>iC2 fi-Sl£^{bD - SOU* P>» 

N - r-fe D- #-5* Ftf* >iD-^^D>g 
*»<&tt*:r»M4, C4{££fcteC6&~«^fbN-7 

»$M2l MC4, CSftrifflafbN-r-fe^- 

laSgIn a D, ^bffi D °D^/c«A a a Po 
[0018] 

[ §zw<Dmm<Dftm i 3 > f a ^ * , 

C6fi- 5g^bN-r-te^Jl/-D-*f^^ h^?>iC 

2 tft-H«K{ bD -y;^o 6fc ^>-rii#©^ 6 0 
%£Lb^#, #SfcM{bN-7fe*Jl/-D-;tf^ 
^ Fit 5 >£D-^;l>*P>^6fc£— C4 
{igfcteC 6(4— ttMrtN-r-fe^-D-tf^* Fit 
5>£D-^;l^P>»fr6&£I3B3Ma, MC4, 
C6tti:5SBMbN-r-fe^;U-D-/7^^ Flf 5 ><t D 

(DAa^i^>;^Mfta s ±IB=i>Fn-r^>S6Sl 

[0019] *#69§©:a> Fn-T ^VSSM©^^* 
&C6&— SfEM^bN-TH2^l/-D-^^ F^5>i 
C 2 tfrHKBMbD - n>K^6^S-e#fi[«, 

yfC#i+J(D=i> Fn>f^>«, C6fi- S6M^bN-7H2 
Fit 5 >iD-^^P>^^^ 

r«*fflr*iur«fi!E$n&3>Fci>r^> (3>f 

D^^>Sf£^C) Ktt#fC«C4ffi— SEMIbN 

«#GL »scc«C4ffl— St^bN-r-fe^;!/ 
ffi^<^n>h"P>f^> (-^n-en, 3>Fo-ff 

F*5 >iC 2fi[— tt»{bD-y;i/ 
^ p 6 ^ fi^IKJic^ < fr-o* 
> F P A ? >mMZMf& L T I > £ ^HcD#ai;b^^© 

[0020] Fn-r^>seMs^A3^e 

t3&s-c#4. x-/a©«H»«pCc|KffiS titter, Wx. 
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01- 124634(ClBlECD*ffi«3^Cf 6 ft £ . 

[0 02 1 ] JR«*6»(BSnfc*#*li^<»*. 

pH l-5©«H**fiF£Ll\, T 10 

mutz&z. mat* ? 4}v*-7\sx* * 

[0 02 3] c©«£5ccUT»»Lfcp> fp>t 

(a)C6tt— «6K{tN-T-fe^;l/-D-^^ hif^> 
iC2 {4-^M{bD -^J^u >»3^ 6* : 30 

8 0. 2+16. 0%, 

(b^asMftN-THr^-D-^^ hlf ^ >i D- 
^;^a>»3{P<D^53|ffi: 10. 0 + 3. 0%, 

(c) C 4 {& £ 53: C 6 ft— fiSKf t N - T -fe ^ - D - # 
y>? MM >£D-^M^P>K^6ft£— : 
2. 1 ± 0. 7%, 

(d) C4, ceffinssMftN-r-fe^^-D-^/^^ h 

1^5>iD-^l/^a>M3&>^«cSiHI#tt: 7. 7 ± 
2. 3%„ 

cct% «*HlJ5Rmffl(D* ;u% r ft £ . 40 
[0 02 4] **9i#e>», 3 Fp-T 

•WttMHS (Colon 26) a0^2*»J(MB (Ca 755) 
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[0 0 2 5] 

[0 0 2 6] SlJSfeWl : x-f*#**3>FP-/^>St 

(2 0 0 LS1) fcx^WHM£»10 6 
kgi7'af7^2 1 0 g*A*TC5 9°C"C2NfFb1S 
j$f^C<!:W0gSMMtfo/c o 3l#*££9 0°Cfc: 

ffil 5 k g zmz-fyWitm, y a )i> z - 7 u * tme«» 

>»M8 -S0 (jftfiffilS : 0.27m\ ilSi: 2.7 
U »g: SUS304) T?£>£ 0 ^tc, #6ttfcffltHjR£9 
0-CCC3W»Ul O^f^MSit, f-fX^X^- 
F^i*- ( («) **H$F« d^22o-ios) ccr«gg 
tt»i*1*:3>FP-f *>KK (A3^>;^g^ 

SH4<t*3S; : ^SOmmH^t'^fw X*. 12,000 

rpm, xnumms. : 1 8 5 °c, mngfmss : 9 o 

°a K«MrtEE: - 1 0mmH 2 0rtfo/c o 
[0 0 2 7] ^M^2 : i-f«#fi*3>F-a-f^>«E 

«HHp>FP-r^>«tM4. «TO#JlK:J:«3»r«® 

1. BUB 

1) 5 0 g<7)x>C©c#^M^n n n4 1 0 0 0ml Ob*- 
#-CCA*l. r-feh>5 0 0m 1 *mi 0^M»J¥L 

2) 5 &mi&w o±m&m%®xtc 0 

3) i)~2) CD»ff*H«:3H«IDao&. 

4) tc&mMZffiKTi'tr-z icx&fMz-etc* 

[0 0 2 8 ] 2 . TJlJlVttm 

1) BUI»*x-f**»44.5ff*0.2 M NaOH 8 0 
0 m 1 CC«»Sti:jrc. 

2) 3 7 -C<DjifS©it>r3ieiBI!Bf Lfc. 

3) iitpH7icWl/c fl 

3. sa^^e^s 

1) 0.2 M Tris-HCB?Iffi?g ( p H7.8) 1 0 0 m 1 4 

2) Ktt^u^^A^»«fio.o2M«:^s<fc^{cJ!ni^ 

3) K?JSC0/c$!>^^y-;U4 5 0 m 1 flDilfc. 

4) (7^ft-ifE ?4WK^) 4 5 0 
0 m gJJtIx./Co 

5) 3 7 'C<Dm®<DtpT A 8 r><*) tfflftL 



[0 02 9 ] 4. ^%;-)V<XWl 

1) r^b^lO.OOOrpmX 3 0#HB* 
L/C 

2) Jb?f<&£0.45Atm^>^>:7 ^ ;U£-££^TE& 

3) ±a#ccte«BttSo.05M te&£J:5K:ft»j&Ji>S' 

4) ftitpH4.5 KUKgUfc. 

5) 2{g£>x£y-Jl,£7jgTU 4T:<D&£4 8KHSJ 
SKIl/c 

[0030] 5 . xm<omi* • f£*8 

1) x^y-;I/^7,000rpmX3 0^ra, 4°C$CT5i 

2) gUR^llJRL/8 0%x£y-;U3 0 0 0ml £JJ0 
x., 4 0 C*CT 1 2B$H«9)o< «3 tmftLtc. 

3) l.OOOrpmX 3 0#H, 4 TJ{CT»<l>5MBt btc a 

4) 2)-3)<Dj»f¥*»0iILyfc. 

5) «(c 1 0 0%*$ s-)V2 0 0 0ml *JniL 

4 > cccre«FB«)o< Oii^b/c. 

6) l,000rpmx 3 O^f^, 4 °CtCT a^^BLA:. 

7) tttJ^SE^y-^fcrKffll?^ «3>FD 

[0 03 1] 6. DOWEX50WX2i^>^ 

1) DOWEX5 OWx 2»>f*>£8«Mg2 0 0m 

0.5 n Hci^2mmmnL. 5 
xwmk. 0.5 m NaOH tp-czmmsmLtc 

2) i3*3@«OigU JMM^dF; 

3) 5 0 0ml t*-^7-CC^7^ A^rAtl, 



(6) #132 0 0 3- 2 6 8 00 4 
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[0 0 3 2 ] 7. DOWEX5 0 Wx 2»-f 3*->3a&» 

2) ^ J ^^J5JCt«^l)-e^L/c^^:^ttJ0. 1. 
00ml©^J^*-*«i5lcM, Sfe^jRfc^fo-eT 
10 4) ElJRiS^-r^KllNNaOHCcrpHTtCctifDO 
8. fR» 

1) *fP«*IK>r^>**K:r 3 BHia«r(^F-»* * 
: 1 0kD)l/c o 

2) x ^ U - £ tc T^fi&trgftl 0 /c 0 

3) o.2amy>^^>7 ;Udr-fc<fc0i*a«, KM 

[0 0 3 3 ] ±ffi©«fc^CCLTS^fS«=i> Fo>f ^> 

20 "TiiO, fl»3>KD-r^>«» <3tlCDLot.2) (Dflfe 
tc, IIS6«irSB«L^Aa^a^>^^a-&(t (Lot. 

(Lot. 3 -5) £«i:L/c 0 Lot.3«ilJMW£JS*4<t 
L /effete Lot. 2 £0«fc«SGfcfcODr*£. Lot. 4S 
CX5t*rtfJR©^t»XiH (#> HttAr&tK Lot. 41* 
rJ>Fo-f ^>IWA, Lot.5«n> Fn-Y^: 

y^mco^t [0 0 3 4] 

C*l ] 

/^'^Sg *30 
*1 : ^mW^ffiV^^ 



Lot.2 aL-Ygti-ftjfca^KP^^WR 

Lot.3 I^JMfcfr**^ Kccf T-zsflflK 

Lot.4 ^^7ttt**3>yp-<fy«« 

Lot.5 ^7t«»**3^Ko-<5 : ->'5W 



[0 0 3 5 ] TAZM£fi 

sk** dot. i-2) *-€-n-en^fiw*o, 2.4N- 
Hcitffli»ri5i o o°c, e«FiB©*frcc<fc0fli*^ ' 
MZif-?tc 0 CtiZT * smftffimm (jlc-5oov, 
UTS?) -CftMLtc. #W*S**HlK7SLfc. Lot.l 

«ctte>*i£cny (^y^>) iHyPro (fc Fa+'>7*a y 

*/c»«ffiffi3&S3(fi3n/cLot.2-CttGa 1 NH,JM 

[0 03 6 ] 1 H-NMRjJ^ 
SKfsfCLot. l-5)O4 0 0MHz l H-NMRX^ 



h^ZmmOtc. «UStS**H2CC^L/c 0 Lot IKItt 
0 . 8— 2 . 5 p p mttittCC £ > ^ ^ *3fccD S/ 2^ JWflfigT? 

40 Lot 2(Dx^itffi^a> Fn^^>SBM©^^ 
Lot 4&t>*Lot 5<D*«^ h;UJ;0£>, Lot 
3(D-^^S5c#S^n> Fo>f?>iao^^ h/WC 
i&^zttim^vztco ccDLot 2&coc>Tf¥«cj|T 

[pJ#iC6{4CD^n h><D^>y^;L/(GalNAC-6S) 
#4.1p p mtt&tCm^-CZtc, 
[0 0 3 7 ] rgHPLCM 
50 1) n > F n A ^>5£^fl£Sf^(Chodroitinase ACII) 



(7) 
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XL 



5unit^0.02M^^ h y ^A|g9ng(p H6. 0)500/2 

1 

2) x>fMffi*3>FP^>r tt ® (K**Lot.2 ) 
£ v 0.02M8t^ h 'J ^ A^ffi^CP H6.0)500M 1 fcig 
JBU D"CiiSU/c3> KP-f ^>S6K»JBB*CChodr 
oitinase Aai)jgSR£ttJ*, 3 7 0 C"C2 4B*lfflSfl i L/ 

3) cn^rlO.OOOrpmXiQ^rBl^C^if Ji^IhIjK 

C^OH 
HOOC HOjSpT ' 

1 NHAc 



HQ 




H-OH 
NHAc 



OH 

Chandra ADi OS 
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*4) f#6tl/c-||^';nv-(DHPLC^*T^fl\ f# 

-en-etic7)«iss;(i«Tco®^-c*a 0 hplc 

»«f <D^fl=B* 3 CCS* L fc„ 
[0 0 3 8] 




H ■ OH 
NHAc 



Chondro ADi 4S 



OH 

Chondro ADi 6S 



SO»H 
H • OH 
NHAc 

OSOsH 

Chondro ADidi6S-UA2S 





Chondro ADidi4,6S 



[0 0 3 9 ] 
C«2] 



^2 ^mnrMmtfttt (%) 



Condro ADi OS 10. 0 

Condro ADi 4S + Condro ADi 6S 2.1 

Condro Adidi 6S-UA2S 80.2 

Condro Adidi 4, 6S 7. 7 



* [0 04 0] 
C3I3] 



i£3 HPLC^tfr&ft 



CL Science NUCLE0SIL 100-5NHj(4.6X250mm) 

12-40&nM NaffePO* gradient/MiliQ water 
0. 6m 1 /ft 

&mjj& UV 232 nm 

Stev^^A HPLC (Shimadzu Corporation) 



[0 04 1 ] x^^#i*n>Ko^^>««<D«JB 

<b^u^n>nr«flisns2««OJlL/*{a[3&5, ^<£> 
8 0 %JM±%£*^a*r«F«»fefifiS«:J#oc 

[0 04 2 ] %tfeffl3 : x>ftW*3> Kn-f 



(«r, kcs)», fie*swi© 

[0 04 3] ftjggjft 
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CS£4 2 Bf®gM~cmm®**lstc 0 2 8 0gCC, MM 
fflIS£l x l 0 6 cells/0. 05m 1 /~? V X<DmS~C&M 
L (Ca 755«BDF l4 Colon 26&2CDF,) , 1&Wk. 
KCS<D&*%mmLtc. KCSSW1S (4 3 0 

^4 tf:*n&3*^3*#li£ 



(8) ^2 00 3-2 68 00 4 

14 

*f^3M14JCil/c 0 v^SHJgUg (ca 755) CC 
OC^IJKCS 6%tLL, -^X;*Cfl§jg (Colon 26) 
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